Previous reports have described a distinctive pattern of phosphorus excretion (after rapid calcium infusion) in sarcoidosis. The author performed similar studies on eight patients with sarcoidosis and five patients with other pathologic processes. A "sarcoid pattern* was noted in only one patient with sarcoidosis and in two patients with tuberculosis. It can be stated that the rapid calcium infusion test is not a diagnostic aid in sarcoidosis.
The intravenous calcium infusion study was performed according to the method of Goldsmith and colleagues.~~4 Each patient was provided a low calcium (less than 250 mg) and low phosphorus (less than 700 mg) diet for a period of five to seven days prior to the test. Following an overnight fast, a loading dose of 250 ml of distilled water was administered orally at 7 A M and at hourly intervals thereafter until the completion of the study. At 8 AM, the patient voided and the specimen was discarded. Subsequently, at hourly intervals, urine specimens were collected for creatinine and phosphorus determinations until 12 AM. At 9 AM, 180 mg of calcium glucoheptonate was infused intravenously over a tenminute period. The initial urine specimen at 9 AM, was 'From the Medical Service, Naval Hospital, St. Albans, New
York. This studv was com~leted under Research Proiect No. hl~005.20-0169, ~u r e a u of Medicine and surge&, Navy Department, Washington, D.C. "Now Assi ned to Naval Hospital, Portsmouth, Virginia. +Head. ~t f m o n a r v Disease Branch. Naval Hos~ital. St.
-, ~l b a n s , New ~o r k . The opinions contained herein are the private ones of the writers and are not to be construed as official or reflecting the views of the Navy Department or the Naval Senice at large. designated "C", and the subsequent specimens at 10 AM, 11 AM, and 12 A M were respectively labeled "l", "2", "3." The creatinine excretion for all time intervals was evaluated for comparability.
Urinary creatinine and phosphorus determinations were performed according to the methods of Folin and W U ,~ and Fiske and Subbarow.6 Calcium determinations were performed according to the method of Kessler and Wolfman.7 The urinary phosphorus excretion was expressed as the ratio of the urinary phosphorus concentration to the urinary creatinine concentration ( UpU,., ) .
Subsequent to a calcium infusion in normal subjects, Goldsmith and his associates noted that the values for phosphorus excretion in collection period "2" were always less than those of the initial specimen "C."4 In contrast, patients with hyperparathyroidism had values for phosphorus excretion in collection period "2" that were greater than those of both specimen "C" and specimen "1." An intermediate response in phosphorus excretion was elicited in patients with sarcoidosis.
Although phosphorus excretion in period "2" was greater than in period "C," it was less than "1."
Eight patients with sarcoidosis were investigated. The vital statistics and results of the calcium infusion studies are presented in Table 1 . The diagnosis of sarcoidosis was confirmed in all instances with an open lung biopsy. Special stains and cultures of secretions and biopsy specimens were negative for both mycobacteria and fungi. No patient had either hypercalcemia or hypercalciuria. Corticosteroid therapy had not been administered to any patient. All patients with a single exception had a normal pattern of phosphorus excretion following the calcium infusion. The single exception ( F P ) had a "sarcoid pattern with the phosphorus excretion in period " 2 greater than period "C" but less than "1". The mean values with standard deviations for this group are depicted in Figure 1 .
The intravenous calcium infusion study was also evaluated in an additional five patients with a variety of disorders. The vital statistics, diagnoses and results of the phosphorus excretion in these patients are presented in Table 2 . As in the patients with sarcoidosis, none had evidence of hypercalcemia or hypercalciuria, or had received corticosteroids. Three of the patients had normal responses to the calcium infusion as determined by the patterns of their phosphorus excretion. However, both a patient with lymphohematogenous tuberculosis12 and a patient with pulmonary tuberculosis1 3 had a "sarcoid pat- tern. The diagnosis of tuberculosis in both instances was substantiated by positive cultures for Mycobacterium tuberculosis.
The singularity of the abnormalities in calcium metabolism in sarcoidosis represents a fertile field of investigation for the development of a simplified diagnostic procedure that will distinguish this entity from the pathologic processes that may mimic it. It was with this aspiration that the current investigation was undertaken. Goldsmith and his associates"." in the evaluation of a rapid calcium infusion study for the diagnosis of hyperparathyroidism noted a distinctive pattern of phosphorus excretion in patients with sarcoidosis. The presence of hypercalcemia, hypercalciuria or radiographic evidence of bone involvement was not commented upon.
Utilizing a different method of calcium infusion, RoosR evaluated 14 patients with a histologic diagnosis of sarcoidosis. Twelve of these patients manifested an abnormal pattern of urinary phosphorus excretion. This was corrected in 11 by the concurrent administration of either vitamin D, corticosteroids, or adrenocorticotropic hormone ( ACTH ) . Cessation of therapy resulted in a reversion of the urinary phosphorus excretion to its previously abnormal pattern. There was no correlation with the serum calcium level, which was elevated in three of the patients. However, radiographic evidence of bone involvement was detected in 8 of the 12 patients with an abnormal urinary phosphorus excretion. Roos postulated that the abnormality in urinary phosphorus excretion reflected a compensatory increase in function of the parathyroids, secondary to sarcoid involvement of bone. This was reflected in a rise in the serum phosphorus level with the intravenous administration of calcium and a pattern of urinary phosphorus excretion that resembled that found in pa- tients with hyperparathyroidism. In the present study, the characteristic pattern of urinary phosphorus excretion following the rapid intravenous administration of calcium was noted in only one of eight patients investigated. However, it was also found in two patients with tuberculosis, pulmonary and lymphohematogenous. None of the subjects of this investigation had either hypercalcemia, hypercalciuria, or radiographic evidence of bone disease. In no instance did the pattern of urinary phosphorus excretion resemble that found in hyperparathyroidism
The disparities that exist between the present study and those of Goldsmith and Roos are difficult to reconcile, since the etiology of hypercalcemia in sarcoidosis remains undefined. The most acceptable hypothesis at present is a hypersensitivity to vitamin D. The findings of hypercalcemia, hypercalciuria, and a decreased fecal calcium are common to both sarcoidosis and vitamin D intoxication. The administration of vitamin D has induced these changes in sarcoidosis." Although corticosteroids correct the biochemical abnormalities in both entities, the abnormalities in bone metabolism in sarcoidosis persist.10 The majority of patients with sarcoidosis and hypercalcemia have histologically normal glands." However, certain patients with sarcoidosis demonstrate an exaggerated response to the administration of parathyroid extract, which can be altered by the concurrent administration of corticosteroids.12 This finding provides substance to the hypothesis of Roos that the abnormalities in urinary phosphorus excretion in sarcoidosis are secondary to an augmentation in parathyroid function.
The pattern in urinary phosphorus excretion following the rapid intravenous administration of calcium is not sufficiently specific to serve as a diagnostic study in sarcoidosis. However, it has merit as an investigative procedure providing further insight into the etiology of the hypercalcemia of sarcoidosis. 
